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Background/Introduction: Oxygen is a critical component in wound healing. An oxygen deficit is known to exist to 
some degree within all hard-to-heal wounds. The degree of hypoxia correlates with delayed wound healing observed. 
The below case exemplar describes the use of cyclical-pressure humidified topical wound oxygen (TWO2) therapy* 
utilized as an adjunctive therapy to supplement oxygen at the wound site and achieve limb salvage with durable 
wound healing. 
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*Topical Wound Oxygen (TWO2), AOTI, Oceanside, CA

Methods: A 46 year old black male with a past pertinent medical history of type 1 diabetes, end-stage renal disease 
on hemodialysis, anemia, hypertension, severe peripheral arterial disease, phlebolymphedema. Following kidney 
transplant a right heel diabetic foot ulcer recurred due to trauma at the site. At return to the wound center the 
patient received elevated standard of care (SOC) including non-cytotoxic cleansing, regular debridement, and 
advanced antimicrobial dressings. Despite this elevated SOC and the use of advanced therapies including disposable 
negative pressure wound therapy, non-contact low frequency ultrasound, and living amniotic allografts the wound 
remained stalled. The patient declined hyperbaric oxygen therapy due to claustrophobia. 
The patient eventually presented with subtle erythema, edema, and a peppery foul odor to the wound. Swab culture 
via a modified Levine method grew +4 Entercoccus faecalis. Multimodal cyclical-pressure TWO2 therapy was selected 
as an adjunctive treatment modality for this refractory, complex, infected diabetic foot ulcer. Cyclical pressure of 8-
38mmHg (10-50mbar) was delivered to the patient during sessions of approximately 90 minutes per day, a minimum 
of 5-7 days a week. Near infra-red spectroscopic images were collected to evaluate perfusion at the wound site. 
Elevated SOC was continued. 

Results: In agreement with recent gold-standard quality randomized controlled trials and real-world evidence 
studies, TWO2 therapy resulted in clinical, quality of life, and cost saving benefits due to infection management, 
wound healing, and limb salvage. Increased perfusion was noted as evidenced by bleeding during sharp 
debridement. Prior to TWO2 therapy no bleeding had been noted during sharp debridement. Following successful 
treatment of E. faecalis infection TWO2 therapy was maintained to promote continued wound healing.

Discussion: Topical oxygen application diffuses directly into tissue aided by cyclical compression. This patient 
presentation exemplifies oxygen deprivation at the wound site including co-morbid disease with reduced 
peripheral systemic oxygenation (phlebolymphedema and peripheral arterial disease), low blood oxygen levels 
(anemia), and competition for oxygen (chronic complex wound with infection).
Due to the complex nature of this case’s wound including the location on the apex of the heel, superior wound 
healing could only occur at oxygen levels greater than those delivered by the blood supply.

Presentation 
(stalled x8 months)

Following 
Initiation of TWO2

Dimensions 3.2x1.1x0.1 1x0.7x0.1
Sqcm 3.52 0.7 Sqcm
Percentage 
Healed

- 80%

SOC: non-cytotoxic cleansing, 
regular debridement, advanced 

antimicrobial dressings, offloading. 

Failed: disposable negative pressure 
wound therapy, non-contact low 
frequency ultrasound, and living 

amniotic allografts 

Initiated: Cyclical pressure of 8-
38mmHg (10-50mbar) was delivered 

to the patient during sessions of 
approximately 90 minutes per day, a 

minimum of 5-7 days a week

Limb salvage with successful 
treatment of infection

delivers oxygen directly to wound site, does not rely on good blood circulation

higher pressure topical oxygen delivery (pO2 ≈800mmhg) = superior tissue 
oxygenation

upregulation of leukocyte function potentiates both neutrophil effectiveness and any 
concurrent antibiotic therapy being utilized to treat infected wounds

Stimulates neovascularization through increased production of VEGF and synergism 
with ROS

promotes stronger collagen synthesis = improved tensile strength and durable healing
TWO2 device
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